The current systematic review is an updated analysis of studies with adult cancer patients, regarding factors associated with posttraumatic growth (PTG), which is defined as perceived positive changes after traumatic event, such as cancer. A systematic review was conducted according to the PRISMA Statement guidelines. Seven electronic databases were searched. Quantitative studies with or without psychosocial group intervention that assessed PTG or similar construct (benefit finding [BF], positive life changes, stressrelated growth, growth) as main outcome were included. The initial systematic search yielded 659 papers, published between 2006 and 2015. From those, 81 studies fulfilled the inclusion criteria: 73 studies without intervention and 8 entailing an intervention program. The results suggested that socio-demographic (e.g. age, educational level, household income), clinical (e.g. stage of cancer), cognitive (e.g. intrusiveness, challenge to core beliefs), coping-related (e.g. positive reframing, religious coping) and other psychosocial variables (e.g. social support, optimism, spirituality) are positively associated with PTG. BF is associated with gender, marital status, cancer stage, both cancer and treatment type, positive active coping, positive reappraisal, social support and optimism. Psychosocial group interventions with cancer patients show significant effect on the increase of growth reported (PTG or BF). As conclusion, Growth following a cancer experience is an effect of several variables which might be targeted and promoted in the context of multidisciplinary teams, in hospital and clinical settings. Group interventions are a favorable context to the development of PTG after cancer, but interventions that assess PTG as primary outcome are still needed to evaluate the effect of group on PTG' facilitation. Keywords: growth, posttraumatic growth, benefit finding, cancer ___________________________________________________________________________ CRESCIMENTO PÓS-TRAUMÁTICO EM ADULTOS COM CANCRO: UMA REVISÃO SISTEMÁTICA ATUALIZADA RESUMO: A presente revisão sistemática é uma análise atualizada de estudos com adultos com cancro, em relação aos fatores associados ao crescimento pós-traumático (CPT), o qual é definido como mudanças positivas percebidas após um acontecimento traumático como cancro. Esta revisão sistemática foi conduzida de acordo com as diretrizes da PRISMA. A pesquisa foi efetuada utilizando sete base de dados e os seguintes critérios de inclusão:
Search Strategy
Studies were identified by searching multiple literature databases related to health, medicine and psychology, such as MEDLINE, PsychArticles, PsycINFO, PubMed, Scielo, PePsic, and Web of Science. We restricted the search to studies published between January 2006 and May 2015, since the last systematic review with adult cancer patients had included studies up to the year 2005 (Stanton et al., 2006) . The selection of studies for eligibility and data extraction were performed by five independent researchers and possible disagreements were discussed and solved between them.
To identify papers addressing growth and cancer the following search terms were used: posttraumatic growth; growth; benefit finding; positive life changes; stress-related growth; cancer; oncological disease; neoplasm; tumor; and carcinoma. In order to select the articles that met the inclusion criteria and to exclude the others that did not meet them, the titles and abstracts were examined. If necessary, and in order to clarify any information, the full papers were also examined.
In order to avoid source selection bias and to ensure an exhaustive and comprehensive search procedure, additional search strategies were applied such as searching of scientific journals which had published relevant articles in this area, analyzing the reference list of primary studies, and exploring other databases such as national library databases.
Search Results
The initial searches from the databases identified 659 potentially relevant studies. After the examination of the titles, abstracts and full articles, we excluded papers based on inclusion criteria mentioned above. Thus, a total of 578 studies were excluded because they were systematic reviews and/or meta-analysis, literature reviews, theoretical articles or commentaries (56); were chapters, books, or abstracts from presentations in conferences (141); were thesis or dissertations (55); used qualitative or Catarina Ramos, Filipa Pimenta, Ivone Patrão, Margarida Costa, Ana Isabel Santos, Tânia Rudnicki, & Isabel Leal www.sp-sp.pt 161 mixed methodology (70); were study protocols (4); assessed psychometric properties or validated a measure that assessed PTG or similar construct (22); were non-randomized trials or non-experimental studies (6); used only caregivers or family members of patients, as sample (40); used samples consisted of children or adolescents that suffered from cancer (20); were papers written in languages other than the ones mentioned in the inclusion criteria (24); assessed only medical outcomes or PTG as a result of a medical procedure (27); did not measure PTG (or similar construct), PTG was not assessed as primary outcome or was assessed as a mediator variable (105); used open questions to measure PTG, did not use one of the main growth measures or used changed versions (without previous validation) of the measure (8). Figure 1 displays a flowchart of studies. 
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Quality Assessment
The final sample consists of 81 eligible studies and the general quality of each study was assessed using a 29-item check-list adapted from the Quality Assessment Tool -Cochrane's Handbook (Higgins & Green, 2011) . Accordingly, the quality from each study was assessed by the evaluation of the following items: 1) introduction (e.g., background of the existing literature); 2) objectives (description of objectives and/or hypothesis of the study); 3) study design; 4) sampling process; 5) participants' recruitment; 6) sample size calculation; 7) inclusion and exclusion criteria; 8) data collection locals (name and/or other characteristics of data collection locals); 9) ethic committee' approval; 10) differences between groups (description of the identification and/or resolution of the differences between groups); 11) identification of the existent conditions/groups -e.g. control vs. treatment; 12) randomization method description; 13) description of the intervention for the experimental group; 14) description of the intervention for the control/alternative group; 15) study' costs; 16) assessments (description of how, who and where were carried out); 17) blind assessment; 18) drop-outs (numbers and/or reasons for drop-outs); 19) sociodemographic characteristics; 20) cancer-related characteristics; 21) measures (description and/or psychometric properties); 22) statistical analysis; 23) results (detailed and adequate description of the results); 24) discussion (literature-based discussion of the results); 25) generalization (or not) of the results; 26) limitations; 27) registration of the intervention program; 28) sources of funding; and 29) conflict of interests. It is important to note that the items 12, 13, 14, and 27 were exclusive to studies that encompassed a group intervention.
The majority of the 29 items was scored through a scale consisted of three points from 0 to 2: 0 (not done / or not reported), 1 (done but unclear and /or reported to some extend), 2 (adequately done and/ or adequately reported) (Higgins & Green, 2011) . However, five items were scored from 0 to 3, since they accumulated more than one aspect needed to be assessed in the context of quality evaluation; an example of this was the item that assessed the quality of the measures' report (0 -not done; 1-done but not clear; 2-reported without psychometric characteristics; 3-reported, including psychometric characteristics).
Five researchers independently assessed the quality of the included studies. The inter-rater agreement between pairs of two researchers was calculated on 65 papers (80%) through the Cohen's Kappa and the averages were good, as following: .966; .963; .943; .898; .801. Disagreements in quality assessment were resolved by consensus between pairs of two researchers. Remain divergences were clarified by the researcher CR.
A summary of the quality assessment is presented in table 1 for cross-sectional studies, and in table 2, for longitudinal and intervention studies.
Data Extraction
Both study selection procedure and data extraction were carried out by the five independent researchers. Discrepancies related to the data extraction were discussed between the five researchers in consensus meetings. Table 3 in the Supplementary Material summarizes the main characteristics of the 73 non-intervention studies: a) study (authors, date); b) number of participants; c) cancer type; d) cancer stage; e) time since diagnosis; f) design; g) measure of growth (i.e., instrument used to assess growth and mean and standard deviation of growth); h) other variables (namely, additional variables assessed and respective measures used to evaluate each of them); i) main outcomes (factors associated with or predictors of growth). These characteristics were selected in order to advance the understanding of the relations between growth and sociodemographic, psychological and social variables among adult patients diagnosed with cancer. The intervention studies were characterized regarding the same features; additionally the type of the intervention was included, as shown in table 4 in the Supplementary Material. 
RESULTS
In total, 81 studies (8 entailing an intervention) were included evidencing an association of socio-demographic, health and treatment, and lifestyle characteristics with growth. Moreover, psychosocial variables (such as anxiety, depression, illness intrusiveness, positive reframing, etc.) were also found to be associated. Furthermore, studies with and without intervention will be reported separately, as well as studies that assessed PTG or BF.
Empirical Studies Without Intervention
The main characteristics and outcomes of the 73 studies are shown in table. It is important to note that the reported results focus on the main outcomes outlined by the authors and considering the more complex and comprehensive level of analysis; that is, if only univariate analysis was done, the results will mirror this information; however, if after a univariate analysis the study presents a multivariate analysis, the latter will be the only one being reported.
Socio-demographic factors associated with PTG.
The majority of studies found a significant association between age and PTG (e.g. Bellizzi et al., 2010; Brix et al., 2013; Cormio et al., 2015; Cordova et al., 2007; Danhauer et al., 2015; Danhauer et al., 2013b; Heidarzadeh et al., 2014; Kent et al., 2013; Morris et al., 2007; Mystakidou et al., 2008; Rahmani et al., 2012; Smith et al., 2014; Tanyi et al., 2015) ; however, other studies found an absence of correlation between both variables (Baník & Gajdošová, 2014; Ho et al., 2011; Svetina & Nastran, 2012) . According to the findings from most studies, younger age is correlated with higher PTG (e.g. Cordova et al., 2007; Cormio et al., 2015; Danhauer et al., 2013b) . Given that only few studies evaluated the relationship between PTG and gender and the results were not unanimous -some report an association with female gender (Smith et al., 2014; Tang et al., 2015) while others report an absence of association (Cormio et al., 2015; Ho et al., 2011) -this relationship remains unclear.
A higher education level is also associated with higher PTG according to most studies (e.g. Bellizzi & Blank, 2006; Cordova et al., 2007; Danhauer et al., 2013a; Heidarzadeh et al., 2014; Rahmani et al., 2012; Smith et al., 2014; Tang et al., 2015; Wang et al., 2014 ); yet, a few number did not find a significant association (Cohen & Numa, 2011; Ho et al., 2011; Mystakidou et al., 2008; Svetina & Nastran, 2012) . In what regards race or ethnicity, most studies support that this variable is associated with growth (e.g. Danhauer et al., 2015; Kent et al., 2013; Smith et al., 2008; 2014) . Although there is a lack of unanimity, there is strong evidence that being married (Bellizzi & Blank, 2006; Mystakidou et al., 2008; Ho et al., 2011) ; higher household income (Heidarzadeh et al., 2014; Ho et al., 2011; Wang et al., 2014) ; and being unemployed (Bellizzi et al., 2010) are significantly correlated with PTG.
Cancer-related factors associated with PTG.
Regarding disease-related variables, stage of cancer at diagnosis (Bellizzi et al., 2010; Ho et al., 2011; Kent et al., 2013; Smith et al., 2008; 2014) , and disease/trauma severity (Morris and Shakespeare-Finch, 2011a; Posluszny et al., 2011) were positively associated with PTG.
Otherwise, a number of studies failed to find any significant association between PTG and time since diagnosis (Cohen & Numa, 2011; Cordova et al., 2007; Cormio et al., 2015; Heidarzadeh et al., 2014; Li et al., 2015; Rahmani et al., 2012; Thombre et al., 2010) ; time since treatment (Cordova et al., 2007; Ho et al., 2011; Morris et al., 2007) ; type of treatment received (Baník & Gajdošová, 2014; Cormio et al., 2015; Ho et al., 2011) ; and type of surgery (Cohen & Numa, 2011; Silva et al., 2012; Thombre et al., 2010) . Moreover, the effect of several clinical variables on PTG remains unclear, such as, type of cancer, chemotherapy, radiotherapy, hormonotherapy, comorbidities, presence/absence of metastasis and disease recurrence.
Several studies have found different PTG mediators: positive affect partially mediated the effects of general self-efficacy and expressive revealing on PTG and totally mediated the effects of emotional suppression on growth (Yu et al., 2014) ; cancer-related rumination partially mediated the relation between positive attentional bias and PTG ; religiosity mediated the effect of ethnicity on PTG (Bellizzi et al., 2010) ; spirituality partially mediated the association between ethnicity and PTG (Smith et al., 2008) ; problem-focused coping fully mediated the relationship between dispositional optimism and PTG (Büyükaşik-Çolak et al., 2012) ; marital status moderated the relationship between the using of the combined exercise guidelines and PTG and BF (Crawford et al., 2015) ; trauma severity and seeking social support had a significant indirect effect on PTG (Morris & Shakespeare-Finch, 2011b) ; social support given by a close person has a moderator effect in the relationship between dispositional optimism and PTG (Bozo et al., 2009) ; positive reframing and religious coping mediated the relationship between secure attachment and PTG .
Empirical Studies with Intervention
The support group participation has, in fact, significant effect on the increase of growth report, in accordance with some studies (e.g. Kent et al., 2013; Roepke, 2014) . In this systematic review studies with interventions have been included, with the specific purpose of assessing whether the implemented programs had a significant impact on growth scores, over time.
In what regards the empirical studies with interventions, Labelle et al. (2015) (Mindfulness-Based Stress Reduction) and Pat-Horenczyk and colleagues (2015) (a cognitive-behaviour group intervention) found that the intervention group reported higher PTG than the control group. In addition, several studies found that the effect of the intervention group was significant in the post-intervention assessment (i.e. immediately after completion of the program), both on BF -Antoni et al. (2006) Moreover, the effects of the group intervention on growth were showed also longitudinally. The intervention group showed higher levels of growth at follow-up assessments, namely 4 weeks (Kállay & Baban (2008) (Expressive Writing Program); 3 months (Stafford et al., 2013) ; 6 months (Cameron et al. 2007 ) (Psychosocial Support Program); and 12 months Cameron et al., 2007; Hawkes et al., 2014) . Other study did not show a significant effect of group intervention on PTGI total score, but showed on some PTGI domains (Garlick et al., 2011 ) (Psycho-Spiritual Integrative Therapy).
DISCUSSION
The primary aim of this systematic review was to identify the variables associated with growth in patients with cancer diagnosis. Other systematic reviews were performed in the field of PTG and cancer; however, the objectives were different from this one. A previous systematic review entailed the psychosocial factors associated with PTG in breast cancer survivors (Kolokotroni et al., 2014) and other study reviewed PTG and PTSD among breast cancer patients (Koutroli et al., 2012) . With a more comprehensive sample of participants with diverse types of cancer, Stanton and colleagues (2006) presented a systematic review about the perception of growth among cancer patients. In this study, authors selected cross-sectional and longitudinal studies and used both constructs to define growth: BF and PTG. However, the papers selected were published until 2005 and the intervention studies that have assessed PTG as an intervention outcome were not included in that review. Other systematic review and meta-analysis from Shand and colleagues (2015) analyzed, specifically, the correlations between PTG/PTSD and psychosocial and socio-demographic variables without assessing studies with intervention programs and with statistical analyses besides correlation analysis. Moreover, Roepke (2014) presented a systematic review of studies that assessed PTG as a result (primary or secondary) of a group intervention, without including other empirical studies (without intervention). Thus, the strengths of the current systematic review are: a) the inclusion of empirical studies with and without intervention and across all types of cancer; b) the inclusion of PTG, as well as similar constructs to define growth (BF, positive life changes, adversarial growth, stressrelated growth); c) the identification of both correlated and predicted variables (socio-demographic, clinical and psychosocial) of growth; d) assessment of the overall quality of the studies with and without intervention with a jury of five researchers and inter-rater agreement coefficient calculation for 80% of the studies. Therefore, the inclusion of all constructs representative of growth and all types of cancer as well as the diversity of study design will allow a wider and more informed conclusion about the correlates/predictors of growth in cancer patients.
The results of the analyzed studies indicated that PTG is associated with age, educational level, household income, stage of cancer and physical activity/exercise; is not associated with gender, number of children, type of treatment, time since treatment, time since diagnosis, and type of surgery. Despite the majority of studies confirmed the relations with these variables, some associations remained incongruent, such as the relation of PTG and marital and professional status, type of cancer as well as type, quality, and efficacy of medical treatments, as mentioned by Casellas-Grau et al. (2017) .
In what regards the psychosocial variables, the majority of studies confirmed that PTG was associated with the perception of cancer as a lifethreatening event. This assumption is in accordance with the theoretical model of PTG from Tedeschi and Calhoun (1996; , in which a traumatic event has to be perceived as stressfulness to trigger the challenge of core beliefs and the cognitive processing (i.e. intrusive and deliberate rumination), which in turn leads to PTG (Taku & Oshio, 2015) . Moreover, a study from Taku and Oshio (2015) supported this perspective by showing that PTG can be raised in persons that perceived low to middle levels of stress in the aftermath of the traumatic event.
In addition, PTG is associated with positive adaptive coping, problem-focused coping, emotional-focused coping, positive reframing and religious coping. In the context of cognitive processing related variables, PTG was positively associated with intrusiveness, deliberate rumination and challenge to core beliefs. Contrary to other systematic review (Kolokotroni et al., 2014) , PTG seemed to be associated with both sides (intrusive vs. deliberate) of cognitive processing. However, it is noteworthy that the challenge to core beliefs, deliberate and intrusive rumination have been barely explored in the literature, since only recently these variables have been included in studies about PTG in cancer patients. Thus, we suggest the analysis of the relationship between PTG and the cognitive process in further studies. Intrusiveness (not intrusive rumination) has been evaluated in a large number of studies, proving to be positively associated with PTG (Danhauer et al., 2013a (Danhauer et al., : 2015 Dunn et al., 2010; Wilson et al., 2014) .
Additionally, other variables related to positive psychology were significantly associated with PTG, such as optimism, gratitude, happiness, openness to experience, hope and spirituality. However, only a reduced number of studies have explored the relations of PTG and these variables. Furthermore, findings from a systematic review of 12 studies that assessed the relationship between PTG and optimism indicated that this relationship remains unclear (Bostock et al., 2009) . In this sense, more studies relating PTG and spiritual or positive outcomes are strongly suggested in order to enhance the understanding about these correlations.
Consistent to previous systematic review with a sample of breast cancer patients (Kolokotroni et al., 2014) , perceived social support was positively associated with PTG, among the majority of studies (Bozo et al., 2009; Cohen & Numa, 2011, etc) . Among the types of social support, marital and family relationships have a strong influence on cancer patients' reports of growth, but only two studies (Cormio et al., 2015; Tanriverd et al., 2012) have reported significant associations between these particular type of social support and PTG. In fact, satisfactory social support provided from family members or close friends may facilitate the emotional disclosure and the cognitive processing about the traumatic experience, which in turn may potentiate higher levels of growth (Cormio et al., 2015) .
Physical variables were also barely studied. Only one study reported a significant association between PTG and cortisol slope (Diaz et al., 2014) . Moreover, some variables remain incongruent such as depression, distress and PTSD symptoms. The relationship between PTG and these variables was significant in some studies but not significant in others.
A minor number of studies (n = 17) that assessed growth as BF were found in this review. Regarding socio-demographic and clinical variables, gender, marital status, stage of cancer, type of cancer, and type of treatment were not significantly associated with BF in the most of the studies. However, it is not clear if age, educational level and time since diagnosis were significantly associated with BF, since contrary results among studies were found. In what concerns psychosocial variables, BF was associated with positive active coping, positive reappraisal, social support and optimism; and not significantly associated with quality of life, anxiety, and depression.
A comment about the differences between PTG and BF seems necessary. In this review, three studies found a positive association between BF and PTG (Baník & Gajdošová, 2014; Li et al., 2015; Mols et al., 2009) . In fact, these are two similar constructs but whose reports suggested significant content differences between them. Thus, "Reports of benefit finding might serve a more avoidant and self-protective function for individual with low personal resources (e.g. low optimism or self-efficacy) and might indicate more tangible positive change for those with more substantial resources, with distinct adaptive consequences" (Stanton et al., 2006, p.169) . In addition, it is important to note that some studies have reported a specific variable (e.g. BF) but used a measurement scale that does not match the specific concept (e.g. PTGI) (e.g. Kallay & Baban, 2008; Thornton et al., 2012) . This fact confirms the difficulties encountered in the literature to define the conceptual boundaries between concepts related to growth (Stanton et al., 2006) .
Regarding studies with intervention, the results suggested that the participation in group interventions may increase the report of growth. These results should be interpreted with caution, since we found a small number of studies that assessed growth as primary or secondary outcome (n = 8) and none of those interventions has designed an intervention to promote growth, which certainly may potentiate other conditions to facilitate the development of growth.
Limitations
This study has several limitations that need to be taken into consideration when interpreting the results. First of all, this review included only published studies, which might have affected the results obtained, since some studies that might be in course but not published may produce some interesting results that were not comprised in this review. Also, this review was limited in that only quantitative studies were included and studies that used a qualitative or mixed design were excluded. Thus, the understanding of growth in the aftermath of a trauma such as cancer may be incomplete without the reports that could be obtain with studies with qualitative methodology.
In this review, we found a small number of studies assessing BF, which may limit the comparison of predictors of PTG and BF. Also, the review of moderator analysis was based on a limited number of studies, restraining our confidence in these findings. Future research focused on mediation and moderation effects is needed.
In what regards the studies with group interventions, studies that published self-help group interventions that were moderated by a cancer patient or survivor and not by a psychologist, a nurse or a therapist, were excluded. We intended to analyze the results of interventions with a psychotherapeutic nature and objectives; however, self-help groups may also promote PTG through the modeling, "helper therapy principle" and other group processes such as self-disclosure about experiences related to cancer. Although several different constructs were included to assess growth, the amount of variables that were assessed was limited and constricted to the variables used in the studies. In this sense, psychological, cognitive and clinical variables were presented in a larger number of studies when comparing with other social or environmental variables. Further research is required to evaluate other social variables that may have impact on the level of perceived growth (e.g. health care conditions; instrumental support; number of previous traumatic events). Positive variables such as optimism, gratitude or openness to experience should also be included in further studies, since only a few studies selected in this review showed the associations of PTG and these variables. To conclude, more studies that assess growth as a result of an intervention are recommended, in order to support the evidence of the impact of group programs in the perception of positive changes after cancer. 
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